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(54) BBgH©^] &fcft&2fi£*i.J:iyWE-©&© 



(57) [Sti] 

j* *» J: 4 . 

^2 0*ftOT&*HHKcJ:9IMft3*'iS. S 




1 

©IB*»»r* J: 5 CC % IWB^XAtW^RK J: 5 9 

«na»^!»*i»«ffirt scuta sti/cittc, jjfe*a^t > 

JWaSSSftit^aee *J I »T , 

icmmt zmwi.<Dm?(D5 < t &(,>-rna>— o© 

SIM, 

[f»*fl 3 ] IfjRJit 2 K^£©S«?5fe^a(CteC» 

r. 

fc«f£{*©SiEm©iJ>£c < i fc^-ftl#> — 0 , C © 

T»*a*^< u -/x;i/*sti3^gi5ffiijcc^s6TSKon 

4 ] it&g 2 (cia«s©s«i5fe^«acc4j^ 

r ffi < & 4 <fc 5 tan zm&^mc <fc o EE*niag#«%«ij 
«rr s c i * t -r sswst. 

5 ] mtm 2 fciEis©*«8t^^afcfc^ 

Buiaia^-«s«ffi^6^Xji/S-c©i^$r'abi3, c©« 

6 ] mmm 2 &cfa*8©&t6gfc?t^Bfc:*j^ 



(2) #P3 2002-1 13429 

2 

fuIBHT-tt. StgffiJC^fb-CiM^^rttffl-rS^X^© 

S«M«©S^©#»&fiar*5S«^^S|3ffllJ 
-C«^XJU©fta*Sifi(ciftc^Jg{c U yXH-tftft/fc 

**a*«fiat«ai#®«: j: d fwap-r & c t t-r s 
wssfegNga. 

7 ] it mm 2 ccistt®a^tt&%accisc> 

10 f?riaH^yxju©^i{iaiSr*»3, *>o, SKffirt© 

ift^fj© WS{£B-c& Z&mmMBW-ciZ s X;U©s£a& 
* i * «»g©IIIisj£Jg£ il < 0 . tffc&WHK: 

a= 

[fPJ©f£«tI£Hjl] 
[000 1 ] 

30 K. s^ffirt©^fj©«^{4a^, as*^i»«ja 

[0002] 

c © y x ji- *-^3is-cs«i s -a z&mmm tzmzx 
40 j&ss^nf:^ ts«^«i ©ra^ais <t 5 K^xj^tta 

[0 00 3] 

[^*s^UJ;5£-rSWIi] 0*oa#t6. c©i 
5 5c«KS*#r S^*F!l©iS^tc ;X© J: ^ %mflB^ 

[0 00 4]tSfc%, *S«mSLri^4IIBfll±, * 

50 <. «i*ccifti*5K:-3tira<tt*. t<Dtc&, ffijRf 



C3) 

3 

as„ *«cjBl»»K:*j»,»rB. #fiffl»^fc(3©8t^B$ 

ih#ss< a*. >»i*ai"r«*»ao*:ijfe»flE&t> 

[0 00 5] *%BJ«. C©<fc 5&#«ftC«#T&3ft 
[0 00 6] 

ft. it&fl l (cia«8©*«z5fe^a». iRltir^I 

a*. aK4i^ttKinK£on«stt-rsj:9(c. me 

[0 00 7] */c. ff3j3S2 KiB$S©S«ifci£iSg». 
W^<kS«Jl^i©Pa'&^«|-r-SJ:5ic > fria^X;l/ 

tc, ^aM»tcj@H*at^©B^©5%4>&< &4> 
»*a£**itfce&*$$*£-rat>©-T?**. 

[0 00 8] *fc. W*I3KfBt£©SMfr#^M«> 

«*«2 KE*©K«86i*ia«:*ii»T\ mriaHT-ti. 
y Xjl-fr 6n±ffl 3ft Sil^J© 5 ftMf*S/cli?g{$©iS 

s©4>&< itii-rn*!— o-c^fj, c©sfcS£'5M-r 

Ktc J: 9 »*5J£^g* SrWJfflrr SCi 4 f h £ © 
"C £>•£>,, 

[0 00 9] Sfc. f«^4(CfBtt©»«8fe^S». 
M*^2 (ciets©as^Sg{c*st,>-r, mriBEm*. 
y X;V;fr> e> P±Ui 3 ti5 g^lij© 5 ft$tf*g fclij8f*©ffi 

*EE*Brac*a*«*. *>o, s^ft©a£!ft©$te 
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4 

K:J:»)JE^?BE^a*#HJ|-r5ci*W«i-rSfe©T 

[0 0 10] *fc, »*«5(ClB«S©««i5t#ilgtt, 
ft*S2 tci2»8©affitSfe?WBlK*jl,>r. fulBHT-ttS 

^#>6^x;b£r©ig3T"*i3. c©ws%pi^-ra 

gr*£tt«J§«^PJr«vX.>U©i«3&fl£< U. ^X 

s^a*ii?riaiww^®K:<fc t> wsp-j-* c 4 ziftmt-rz 
^©ra>&„ 

[001 1 ] a/c, n«396ecistt©x«%»siE». 

1**12 iciB*8©»«gt^Stc*j^r . iWIBEm*, 

aKffltcstL/ra^ftsttffl-r* ^x;u©ftffiT*o , 

ft©&&*<D05tettK'Cfc 5S«MI*g|5«r«y X;U© 

ftft^satcjfiw^stc l. . -/ x;v^4j,i:,g|5flijK»-r 
sp^atc «t 0 warr set 4 r s e> ©r $> a. 

[0012]*fc. it*B7K:lBt6©««as*««tt. 
i**S 2 KfBtgeS^^geciJt^-r. mffBH^ 5 y 

x;b©^s&aat?* 0 . a>o, s«ffip*9©s^j©«*& 

^x;i/^^gpfflij(c#sj)-rs(conrii< as 
$t4-r-5>fc©-c*s. 

[0013] * fc. n*98(caB«S©SK%^X«. 
W*I2 {clB«!5©SSj56»iai{c*jt,»r. tWBH^f*. 

s«©@fEaaf-r"* 5 , ^o, mwmm<Dm&®xm%i 

©0ISIiK ; &g< L> yXA^ntJ^SPMic^tt-rstc? 

nra< a* <fc 5 Kirieiae^ia^irsBiwffli^stcj: o 
ftocc-r4ci%wai-r*fe©-c*s. 

[0 0 l 4 ] 

[ffffl] f«*a 1 fcfBig©^5t^BJ©^ffl«*© £ ip 
r*4. 8t»K-&t»Cc«toSa«©H : f-©5^il>*< 4 
*>t,»rti*»-o©i5fe**fr*. *«Hrt©tB^»*©« 
^-r-5{igCCjSD-rpT^-rsc4KJ;t), IKbt^S 

[0015] »*312{CE«©««IBIB©fPffltt 

^©4*i0f*s. asHrt©«^»*ea&-r4tia«: 
jt&c-r. ««©»ls»*^»tc«toS1«»©H^©9ftil> 
a< ifel»-rn)6J— o©tRJB*?rSE3-l*4«t5{cU3E^ 

[0016] 35 ft:, lS*S3KiB*g©^S^Bj(cj;n 

&£, ««ffirt©a^!»©^ii&ttMT* ss^ji^OTj-e 

■W 5 iconr ^S4d>a <asj:5J:5tc. y X;l/*« 



(4) 

5 

zmffiffifotettm 3 ft ssu** tc\m.w<D'Pt£ <tt>^ 

CifiW©f£M3fc 9 ©S£fs©f£Mfi#«t 
Jj|]3ft. jMJC ^6TC<!;-C»K©#firffi«afcf3©ig 

«tcfls 5 j x>\, tew? s mmmfrw&ntpfowm t m 
[0017] Sf*s4{cge*g(D^a^{cj:n io 

B£E2j*SK» jgfc. ^X;l/#««iBft©4>'l>SP[I« 
SinrS{coftTffi< < &SJ:5 .fc^tc. 
ffirtKttUJSftS«#*;tel^#©4>5:< fcU-TfttfP— 
-3©EE##<lWffll3ftS. EE?j£i5!5<-<r.5>C£T 

timm^tc k> < l cwm-rz>m'&®)(Dm3z u^uamssis ft 20 

T\ ««©£ffifcfcfcoTi5^8:£-j&s— 5£tc3ft-2>„ 
[0018] Sfc. W^5{CiB*g©«g|%HJ{CJ:n 

^Ert©H£«©0«^ar*SS«JH*8fflM-C 
«S«M^6>X^*-C©ffiS^r|g< < U iM(C, 
Jb!&5SKffi[*3©cF"C^|3ffliJfc^Stcr -5 KoJvCilf < £rS J: 
5±5KiiS3W^ia#iMSll3ft£. 0*9. ^X;U© 

fev K«ffirt©m&®a^/cD{c«^-rss^©«?? 
u^;i^p|^3ft-c, ^©^HKfcfc-otr^a^-* 3 

[0019] ft^I16(CIBig©$|g#SHJicJ:n 

2*(c, y X;U*sSKSF*3©4»'t^W(c^S6-r ^fc-^nr 
*¥^CC«< J: 5 KfcKlUgefMfcWfWSllSftS. 

9 > asatcM-r s ^ x;i/©^s*ssia-r*n{iSffifc 

ir, ««©|5HEtc#5 yX;Wc*hr*tB*tjIg:#sS« 
[0 02 0] fWsfcS 7 5CfHt8©SS%BJfC <fcft 

l*^X;U©^S63IJK ; fe®< U ^X;i/*5StgMF*g 
fc»«*®#*IJffliSftS. ^"5, ^X;VK*ft-Sffi*f so 
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affi©at>fiR»-r«>'Xju©sf»isflE4a< u a»cc. 
ffl»iiSf©jit»si3^-ctt^stias*sa< stis. 

^(cs^n. a«©±ffi{ct>fc-»-ci5fej*s^*t-3E 
«c3ft&,, 

[002 1 ] Sfc, fg*«8Kga*8©^g^HJK:<fcn 

a. a«Mrt©a^«»©fia&t4fli-c* zmmimmMc 

yX^figtSiSB, 3£©ISIE3£«jS< U it 
5c. y X;l/*sS«ffirt©tti^SI5ffl!l«:^Sii-r -5 ttoftr 0 

eaoDWS < ft -5. <fc 5 KH^©35s*ijis $ns. OS 

0 , -/X;KC*r-r-5ffl*fiiS©iil^^-c«S«©liIf£ 

tc r> xfcfrg[&ft—& ic 3 ft s . 

[0 02 2] 

[*B9l©XJfe©£S] «T> Hffl*#Jt80r*l6W©- 

sasmsiwr a 1 t;imfflKffi*£«%&&s© 

[0 02 3] Rj^C^SftTfrS 6flS©3S$fcT> 1 
aasiEKSftfcPJMfi©:* f>9=- + u» ? 1 tt, jgajta 
IS 3 tiicmmk 3 lt«»t- * 5 T?B*£3 <a-6 <t 
5Kft-3W5, C ©HUMERI ft J; 9 , 3tf#f>laK 

BFTriellsSftSo ^ t*>^+ y >7 l CDJSB&Ui, yx 

7 6 p±m 3 n/cjg^^ k i$mn? sci %p^±t 5 

fc»©fR«Cl»±# f 7"9*5iefil3tlTl^. C©JWRI» 
±^7 » X 9 *iS>©i«W4^f>f fciS 
aU/cO, HwO"Cl,»5:l,»IKSS*R#ti5fe»»©Jt«W* 
^t>?t?? l*>6SW9l-5^(cHip©^Ep-C^-ra; 

[0 024] /X;l/7ii, jg^K*^-©ti:tH?L7 

6afiw©*iK«t&f 4 «t 5 {cflisssn-c^i <t i t 

So */c, JHSB7 b©3^FT-A8*3K«3#W6tirti 
SSB^-Kli. a3(C7K-f J;5iC, -/X;U7 3&Sfi^WK*f 
UTMI4ft ©©ttH-CSftllUBK-riKttaJ 1 0 4«A 
U>5. Sft:, S^fT-A8 CT<i:#^ • ^ 

1 1 Ccj; ot, »«Wffll*3 K ©«*& 3 ft 

FK:|flI*«5J:5Katt-r4flWSia-5-Clr»4. 

3atr-A8«:B. m^*"-^ 1 1 a©isie«ii 1 btc 

31M3ftr^So 0^*-^l 1 a {iiHS^OP b©Jl 
9 tc y X;P 7 £S«W_h-C»»3-t££fcst>©fc©-e* 

9, -e©iHiKa3&3x>n-^i 1 ctciortim3ftr 

?iatS3>hn-72 0tC7 ^-F^*y^3ftSo 
[0 02 5] &*J. x>3-^l US, i£®Wtc», 
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* 1 1 a«*»iH©»«*a(c, mmm i oraaKpjs 

[0 02 6] EUg^-df 1 1 a ix>3-^fl 1 c£Jg 

1 1 e^M^nTl^^;!/^^ 1 1 fM^^t^ 
£ 0 c©#-Myi 1 f tt, JWfrfc-* 1 1 gr©EPI£ io 

5 2 F^y^ShS, #l$-&S!riR 

*llfcJ:*K yX^73W#»fcJ:cflMtt»»-r»J:9 

■=e-*l 1 firit**»93fcfc»S-/^<o*3nIX*a 

[0 02 7] *fc % -/Xfc7tt, f ©10013 7 b^CEES^ 
«**A-r4IE« 1 5 a SKf****"*" SEW 1 5 b 

i^aaii^n/c2Sftyx;^Mbti^ 0 se^ 20 

ftl/t«f4«U**l/-> 1 7 at, ^©EA 

**wr*E*-fe>if 1 8 at, aatsrtaa-rsautfe 

9 ai#*ft*ft«*&*iri>*. ftfe, i£ffl3 
*i4«i*»ffi«K:R^3n4fc(0T»a<, N 2 &£© 

[0 02 8] * ft:, ffilf 1 5 b fctt, jSBM-*«ft©EE 

* • SKfi* 3 > h u - 5 2 0 *» 6 Atf 3 ftfcSOffllM^fc: 30 

* 1 7 b *#©E**«ia-r*E*-fe>-9- 1 8 b 
ts Sl^t±it4iM-fe>1f 1 9 b £*J*ti**l«*. 
fetir^S. ttfc. «JB3ft*«a*ti* ^7K, Eft* 

[0 02 9] H^U^U-£ 17afc<tyi7b©t 

f 15a, 15b **a-r Sffi»i«#©JEE*te ctCf» 
*i3W*ti*tiimiSnS B — EE*-fe>* l 8 a, 
1 8 b£SMHz>lM 9 a, 1 9 b ©-tti-tti** 6S^C 

MSU^U-* 1 7 ate<fcCM 7 b 

[0 03 0] *«W©WWWJ»«*ri>*3> h 
U-^2 0CC«, m«rt-£5<h, KS^-^l la 
<h % j^e-* llgi, x>3-jfll Cl llh, 50 
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-/X;l/©W«10t, lau^U-jrlTa, 17 
b <t, Eft Hz > If 1 8 a, 1 8 b <b, SMH2>tf 1 9 
a, 19b©*hWS»3hW5. -€* lt N 

[0 0 3 1 3 8:*, ny>hD- 7 2 0(c«, 3 6CCgfc 
*PiJ> 6 M © fc CD * JMR-T 5/c#>&cflBl*>5 Jg^gp 3 0^ 

[0032] ( a ) aaoaui* Rjx«Bwr s»£ 
5fc?\ ispm^ ^ 7 e 9 ^ x t-> ^ t ^ i (c^ itT 

[0 0 3 3 ] SffiW*— ^aarHlE3#oo % 

y 7 a* e>s^5 k zmmrtcm&mte-? z> . t©<t 

H2K:^-r<fc5K: % «J&HJ&ffiKS*s, S«W©JM 
$t±CC&£©r, m^<DmW£.W5 sX)\,lK.lfi-?2> 

hP-7 2 0m x>z3-y 1 lc^6M^n/cy 
XiWOffifiteS^r, 1 7 aCC« 

P©B*«£<fc 0 fe^< ft* J; ^KfWflMi-^tWfflu** U 

i 7 accai^rwftior^i. 

[0 0 3 4] ^ur, ^XjWIJ, EHS*^P*a9S 

^1 1 c^6*mj3nft:> r X;l/7©fltaJCj£Dr, 04 
fc^-rj^Ct, pI^3na o >X;l/7©{4g^ 

»s»!Kd>3ti. MfcBIE^PfrSftlftttTfflJIFfc 

iqj^^iconr^©g£M^t»ii3ns 0 -r&to^, ^ 
x;i/ 7 cc*r-r s*a«aficcM«a < asw©me®ii^ 

ft 0 ©S^ W K ©«J&«3&s— JE <h&£<£5K:r2> ha- 
5 2 03W*ffiU^a u-a? 1 7 a*W»L»riiS. 
[0 0 3 5 ] 7X;l/7 3Wfiaftft7ffl« F Cc^iJ^T 4 i , 
^> 0^6©$fJWf^m^u^^l^-^ l 

7 a*$J:tf 1 7 b ^^^nrrl^K©^^^ 
4o fit, yXVW^ifigl 3«C»»3n5. * 
or, S«W*l«aEHK3li:rKfl?BK:#»Lri^jB 

[0 0 3 6 ] KiomjOfca-^r, «?8#35^lil*fT 
0, SSW©@S, «#©«■*» J: Cf£E*3»— SCCBBi 
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[0037] ate, wsmpwm&m 

8@<£3m> P tcfoj^ 5 &coftTS 8 b . atfcEME 1 * 1 * P 

[0038] ( b ) &m t oKXz*mmw?z>m& 

±15 (a) ira-0««<tS»S*Wr*0^. HOBOS 

ff^M^U^^U-^ l 7 aSCj£^M©JHj£!ia^ 
T&o C<D<h*. l±^-fe>1t 1 8 arM^fflSW^ 

*OT, n> htt-^2 0«^(DJE*%JWT 20 
©<fc5*ci5^£J:5te«^l'^:*U-£ 1 7 a**J® 

[0 03 9]f&fe%, ^X;WI1 a^»K©«9&W 
JSffig S * 8 iKW P £M 0 a&K K<D«l&»7ffiS 

0 , ^ X;l/ 7 0fflra^PM@tiK S * 6 HKtpi&P Cc 

S< 3ti£ c -^cd/c^, >>X;WCc^£ffi#aK©ii 
U^l/tfSK , HK*i&P«rBll0lSU^;U3MSI< ft-S 

or, «»i»JEfca«a<^©*ffl(ct>*korj»flE 
[0040] ate, ccDsatflirtt, a«ffirt©a^w 

6HK**P«:|fii36i5K:otirfi< U it^Hfi^P 
8 ffil&**TflM F fcfi* 5 teoftri* < * <fc 5 L 40 

[0 04 1] ( c ) J *pi*wj»r*»^ 

«1 l^MIltl^ D »KWCD*ffi#>8^X 
;W*r©iS3*^^SC<!:fc:<fc?K yX;U7 3tP8tt 

ffisnfca^ftKa)aa&&siiBif3n, «Kwnrtcc«i6 

Sn4a^WK©«^U^^©3fiSl*S«fflIUri^S 0 
[0042] t^^, ^X;b7^ «#&BB&fiKBS*> 
6 HK** P *M «J «*&**TfM F * -Q-l£.<Dimxi& 50 
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KnT&o t©£*, ^X;!/7©HJ3ti, 1 
c^e^fflSnfcffiSCCjEDT, 1^7 CCtjVT J: 5 0J 

fig s a> 8 EWEtfiifr P ccrfti* 5 ccoftr % y X;i< 7 cDi^ 

s**<as<t5K:iy, a«ciai6*'&p*6«»»iTtt 

[0 04 3 ] LtetfoT, S«WCDS»fi!lr«a^«5K 

©«^i^;i/*53&< , @HK"t>*P«ccifli*» 5 tconfB^ 
u-^;l/*5S!< a-5<DT\ ^X;l/7 CC»-i-4ffi«attCcM 
«a<K^©^ffiKtofc- 3 TjJ6»K'&lr>3W--jeK:3ti 

[0044] (d) -/X;l/©ftK*Bf^r*J:5«:Wffll 

n>hn-^2 0«, ^»-r-2>^X;l/7CDfii:K J &x>3 
-#11 ctlMffil, SfiBtejEDTlKfibSIU 0£ 
fW8Pt/Clr>*. ^£9, S«WBtc>*oryX;l/7CDft 
**RB6-r*c:i«:J:D, JSffiWHrtcc«*&3nsa^ 

[0 04 5] tftbt, GltelM&fiHBSfr 
8@«** P£rM*3 ««&»Ttit* F £ T^©»firc» 
«W"£o C(Di#, >>X;U7©ftK&*, x>n-^i 1 

c^8*iai3n/cfeaicj£Dr, ussc^-r^cc, pj 

^ti^ D ^£0, ^X^7©ffijfc&sfi9frM*6fi[BS© 
it, ISI^^^f K Offi^ KJV^f ^® < fr£ 
£5&c, SfiWoaWcSlt ^X;b7(DtttfffL7 a# 
ffiST^ft (9 0° ) fcWW&ftSASKRj&Sfta. 

^ur, -/x;i/7*sm£^pccrnj5&^tc^n , r, -/x 
*<)\sim< a 4 i^citw. jBccigniE*'&P3&>6« 

*&*JTfi[» F {cifli* 5 (conr , y X;v 7 (DftlMft 0 * 

mm. (9 0° ) tca^ct^ccb, a^*K©«geu^<;u 

[0 04 6] IWot, »«W©Ji»iBrt*a^«K 

©«^u-<^?»< . mte*^p»jccisj3&^tcon«^ 

l/^^K^W, yX;l/7©tH*fiSfl[tcBB«a< 

[0 04 7] ( e ) y X;b(D»»iiffi4S IflTT 
3>bn-720^ S4EHrt*^«|-rs^X;l/7©fl[ 
S*x>3-^1 1 ctlMUi^ Sfii»cj£i;r^ 
X;b 7 cDS»itS£$ « UTl^o 

[0 04 8] tftfe^, H9CC^<fc5 

«»a#att«s*6H«*-&Pficiai* 9 ic^nti 

^> 0 
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g£x>3-#i l cCM'X^mv. «ffigtt:|&t;t« 
[0 05 0] -Tftte^. Sift*- ^51^ H 1 Otc^rr 
&>5&c?ft-C[I!$KjI]r?£;i< V. Mlcm$i.<P'bPfrtD@s 

L/t^o-r, a^^©ffcgfc«fcgtB*taK(c«fcS 
[0 05 1 ] jy±©J:5(c, *JI*6taj-C«, S«©8fc# 

rater. »^wk©«*mh\ mmicffi^-r&m&m 

K ©{R5? U •< JUNIUS 3 ft -5 „ ^©*fi#, S«gfc#B#© 
aE«©lHE«:# 5 -/ 7 K*f -T *ffiWaft«:BB«!S: 20 

[0052] tKomite. ±simmm<Dmmicm^n^ 

( 1 ) ±M5,9mm-C « . Hi© > £fl§ ^ r s-^j© 
ftteffittttC s 6 #tt&R7it* F * -v&tb 2*tX^tc 
2I£(i©^Xjl/4ffl^t4J:C^ ojt), SI 1 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for washing a substrate 
and a device using the same that conducts uniformly a washing treatment 
of the overall surface within the substrate surface. 
SOLUTION: Each of air or liquid that is a component of a mixture K 
supplied into a substrate surface from a nozzle 7, or each of a plurality of 
factors that cause the washing effect by physical action is controlled via a 
controller 20 by each mechanism part. That is, the supply rate of the 
mixture K in accordance with the position at which the mixture K within the 
substrate surface is supplied or each of impingement level of which the 
mixture K impinges against the substrate surface is controlled. Thus, the 
washing treatment can uniformly be applied on the overall surface of the 
substrate regardless of the relative velocity. 
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CLAIMS 



[Claim(s)] 

[Claim 1] So that the mixture of a gas and a liquid may be made to breathe out from a nozzle and the supply location within the 
substrate side of the breathed-out mixture may move to a revolving substrate between a substrate core and substrate 
peripheries In the substrate washing approach of moving said nozzle with a migration means and performing washing processing 
The substrate washing approach characterized by making it change any one according to the supply location of the mixture 
within a substrate side at least among two or more factors resulting from a washing degree when said mixture is breathed out in 
a substrate side. 

[Claim 2] So that the mixture of a gas and a liquid may be made to breathe out from a nozzle and the supply location within the 
substrate side of the mixture made to breathe out may move to the substrate which is rotating on a revolution support means 
through a revolution means between a substrate core and substrate peripheries In the substrate washing station which is made 
to move said nozzle with a migration means, and performs washing processing The substrate washing station characterized by 
having the adjustable means which carries out adjustable [ of any one condition ] at least among two or more factors resulting 
from a washing degree, and the control means which controls an adjustable means according to the supply location of the 
mixture within a substrate side when said mixture is breathed out in a substrate side. 

[Claim 3] In a substrate washing station according to claim 2 said factor The flow rate of a gas or a liquid is any one at least 
among the mixture breathed out from a nozzle. The substrate washing station which is equipped with the flow rate adjustable 
means which carries out adjustable [ of this flow rate ], and makes [ many ] a flow rate in the substrate periphery section side 
which is the supply location of the mixture within a substrate side, and is characterized by controlling a flow rate adjustable 
means by said control means to decrease as a nozzle moves to a core side. 

[Claim 4] In a substrate washing station according to claim 2 said factor The pressure of a gas or a liquid is any one at least 
among the mixture breathed out from a nozzle. The substrate washing station which is equipped with the pressure adjustable 
means which carries out adjustable [ of this pressure ], and makes a pressure high in the substrate periphery section side which 
is the supply location of the mixture within a substrate side, and is characterized by controlling a pressure adjustable means by 
said control means to become low as a nozzle moves to a core side. 

[Claim 5] It is the substrate washing station which said factor is the height from a substrate side to a nozzle in a substrate 
washing station according to claim 2, and is equipped with the height adjustable means which carries out adjustable [ of this 
height ], and makes the height of a nozzle low in the substrate periphery section side which is the supply location of the mixture 
within a substrate side, and is characterized by to control a height adjustable means by said control means to become high as a 
nozzle moves to a core side. 

[Claim 6] In a substrate washing station according to claim 2 said factor Are the include angle of the nozzle which carries out the 
regurgitation of the mixture to a substrate side, and it has the include-angle adjustable means which carries out adjustable [ of 
this include angle ]. And the substrate washing station characterized by controlling an include-angle adjustable means by the 
substrate periphery section side which is the supply location of the mixture within a substrate side by said control means to lean 
horizontally as the include angle of a nozzle is made into a vertically near include angle and a nozzle moves to a core side. 
[Claim 7] The substrate washing station characterized by controlling said migration means by the substrate periphery section 
side which said factor is the passing speed of a nozzle, and is the supply location of the mixture within a substrate side by said 
control means in a substrate washing station according to claim 2 to become quick as passing speed of a nozzle is made late and 
a nozzle moves to a core side. 

[Claim 8] It is the substrate washing station characterized by making said revolution means control by said control means so that 
it may become quick as rotational speed of a substrate is made late and a nozzle moves to a core side, when a nozzle is located 
in the substrate periphery section side which said factor is the rotational speed of a substrate in a substrate washing station 
according to claim 2, and is the supply location of the mixture within a substrate side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate washing approach which breathes out the mixture for substrate 
washing from a nozzle, and washes a substrate, and its equipment to a semi-conductor wafer, the glass substrate for photo 
masks, the glass substrate for liquid crystal displays, and the substrate for optical disks (it considers as a "substrate" suitably 
hereafter), and the supply location of the mixture within a substrate side is especially related with the technique perform washing 
processing, moving a nozzle so that it may pass along between a substrate core and substrate peripheries. 
[0002] 

[Description of the Prior Art] A thing equipped with the revolution support device supported for a substrate as this conventional 
kind of a substrate washing station, enabling a free revolution, the nozzle which carries out the regurgitation of the penetrant 
remover of a constant rate and a constant pressure, and the migration device in which this nozzle is moved with constant speed 
on a substrate is mentioned. With such equipment, rotating a substrate with constant speed, make a penetrant remover breathe 
out over the whole substrate surface by carrying out both-way migration of the nozzle so that the supply location of the 
penetrant remover in a substrate side may pass along between a substrate core and substrate peripheries, the particle (minute 
foreign matter) adhering to a substrate front face etc. is made to break away, and washing clearance is carried out. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the case of the conventional example which has such a configuration, 
there are the following problems. 

[0004] That is, it becomes quick as the relative velocity of a substrate to a nozzle is slow in the core of the substrate on 
revolving relation and it goes to the periphery section. Therefore, in the core where relative velocity is slow, the washing time 
amount per unit area becomes long. Conversely, in the periphery section, the washing time amount per unit area becomes short. 
For example, when it sets up so that it may become the washing degree which was most suitable in the core, in the periphery 
section of a substrate with a quick relative velocity, it cannot fully wash, but washing nonuniformity arises and there is a problem 
of having an adverse effect in latter substrate down stream processing. 

[0005] This invention sets it as the main object to offer the substrate washing approach that washing processing can be 
performed to homogeneity over the whole surface of a substrate, and its equipment by being made in view of such a situation 
and changing washing conditions according to the supply location of the mixture which moves in the inside of a substrate side. 
[0006] 

[Means for Solving the Problem] This invention takes the following configurations, in order to attain such an object. Namely, the 
substrate washing approach according to claim 1 So that the mixture of a gas and a liquid may be made to breathe out from a 
nozzle and the supply location within the substrate side of the breathed-out mixture may move to a revolving substrate between 
a substrate core and substrate peripheries In the substrate washing approach of moving said nozzle with a migration means and 
performing washing processing [0007] characterized by making it change any one according to the supply location of the mixture 
within a substrate side at least among two or more factors resulting from a washing degree when said mixture is breathed out in 
a substrate side Moreover, a substrate washing station according to claim 2 receives the substrate which is rotating on a 
revolution support means through a revolution means. So that the mixture of a gas and a liquid may be made to breathe out from 
a nozzle and the supply location within the substrate side of the mixture made to breathe out may move between a substrate 
core and substrate peripheries In the substrate washing station which is made to move said nozzle with a migration means, and 
performs washing processing When said mixture is breathed out in a substrate side, it is characterized by having the adjustable 
means which carries out adjustable [ of any one condition ] at least among two or more factors resulting from a washing degree, 
and the control means which controls an adjustable means according to the supply location of the mixture within a substrate 
side. 

[0008] A substrate washing station according to claim 3 is set to a substrate washing station according to claim 2. Moreover, 
said factor The flow rate of a gas or a liquid is any one at least among the mixture breathed out from a nozzle. It has the flow 
rate adjustable means which carries out adjustable [ of this flow rate ], and a flow rate is made [ many ] in the substrate 
periphery section side which is the supply location of the mixture within a substrate side, and it is characterized by controlling a 
flow rate adjustable means by said control means to decrease as a nozzle moves to a core side. 

[0009] A substrate washing station according to claim 4 is set to a substrate washing station according to claim 2. Moreover, 
said factor The pressure of a gas or a liquid is any one at least among the mixture breathed out from a nozzle. It has the 
pressure adjustable means which carries out adjustable [ of this pressure ], and a pressure is made high in the substrate 
periphery section side which is the supply location of the mixture within a substrate side, and it is characterized by controlling a 
pressure adjustable means by said control means to become low as a nozzle moves to a core side. 

[0010] Moreover, a substrate washing station according to claim 5 is set to a substrate washing station according to claim 2. 
Said factor is the height from a substrate side to a nozzle, and it has the height adjustable means which carries out adjustable 
[ of this height ]. And in the substrate periphery section side which is the supply location of the mixture within a substrate side, 
the height of a nozzle is made low, and it is characterized by controlling a height adjustable means by said control means to 
become high as a nozzle moves to a core side. 

[0011] A substrate washing station according to claim 6 is set to a substrate washing station according to claim 2. Moreover, 
said factor Are the include angle of the nozzle which carries out the regurgitation of the mixture to a substrate side, and it has 
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the include-angle adjustable means which carries out adjustable [ of this include angle ]. And in the substrate periphery section 
side which is the supply location of the mixture within a substrate side, the include angle of a nozzle is made into a vertically 
near include angle, and it is characterized by the thing by which a nozzle moves to a core side and for which an include-angle 
adjustable means is controlled by said control means to take and to lean horizontally. 

[0012] Moreover, in a substrate washing station according to claim 2, by the substrate periphery section side which said factor is 
the passing speed of a nozzle, and is the supply location of the mixture within a substrate side, a substrate washing station 
according to claim 7 makes passing speed of a nozzle late, and it is characterized by controlling said migration means by said 
control means to become quick as a nozzle moves to a core side. 

[0013] Moreover, it is characterized by making said revolution means control by said control means so that it may become quick 
as rotational speed of a substrate is made late when a nozzle is located in the substrate periphery section side which said factor 
of a substrate washing station according to claim 8 is the rotational speed of a substrate in a substrate washing station 
according to claim 2, and is the supply location of the mixture within a substrate side, and a nozzle moves to a core side. 
[0014] 

[Function] The operation of approach invention according to claim 1 is as follows. A washing degree is fixed over the whole 
surface of a revolving substrate by carrying out adjustable [ of any one washing condition ] according to the location which 
******** within a substrate side supplies at least among two or more factors involved in a washing degree. 
[0015] Moreover, the operation of equipment invention according to claim 2 is as follows. An adjustable means is controlled so 
that any carry out adjustable [ of the one condition ] at least among two or more factors involved in the washing degree of a 
substrate according to the location which supplies the mixture within a substrate side. Thereby, a washing degree is fixed over 
the whole substrate surface currently rotated on a revolution support means through a revolution means. 

[0016] moreover, the gas breathed out in a substrate side from a nozzle like so that it is alike, it may take and a flow rate may be 
decreased or liquid with which according to equipment invention according to claim 3 and a nozzle moves a flow rate to reverse 
at the core side within a substrate side by the substrate periphery section side which is the supply location of the mixture within 
a substrate side — any one flow rate is controlled at least. That is, the amount of supply of the mixture per unit area within a 
substrate side is increased by increasing a flow rate, and the amount of supply of the mixture per unit area of a substrate 
decreases by reducing conversely. By doing so, even if the relative velocity to the nozzle accompanying a revolution of a 
substrate differs by the core [ of a substrate ], and periphery section side, the amount of supply of the mixture per unit area 
within a substrate side is kept constant, and a washing degree is fixed over the whole surface of a substrate. 
[0017] moreover, according to equipment invention according to claim 4, by the substrate periphery section side which is the 
supply location of the mixture within a substrate side, it is high and a nozzle moves a pressure to reverse at the core side within 
a substrate side — alike — taking — low — ** — the gas which is alike at last and is breathed out in a substrate side from a 
nozzle, or a liquid — any one pressure is controlled at least. That is, collision level is weakened by strengthening collision level of 
the mixture which collides with a substrate by making a pressure high, and making a pressure low at reverse. By doing so, even if 
the relative velocity to the nozzle accompanying a revolution of a substrate differs by the core [ of a substrate ], and periphery 
section side, the collision level of the mixture which collides with per unit area within a substrate side is adjusted, and a washing 
degree is fixed over the whole surface of a substrate. 

[0018] Moreover, according to equipment invention according to claim 5, a height adjustable means is controlled by the substrate 
periphery section side which is the supply location of the mixture within a substrate side like to become high as a nozzle moves 
the height from a substrate side to a nozzle to a comb and reverse low at the core side within a substrate side. That is, collision 
level is weakened by strengthening collision level of the mixture which collides with a substrate, and making it conversely high by 
making the height of a nozzle low. By doing so, even if the relative velocity to the nozzle accompanying a revolution of a 
substrate differs by the core [ of a substrate ], and periphery section side, the collision level of the mixture which collides with 
per unit area within a substrate side is adjusted, and a washing degree is fixed over the whole surface of a substrate. 
[0019] Moreover, according to equipment invention according to claim 6, the include angle of the nozzle to a substrate side is 
made into a vertically near include angle, and an include-angle adjustable means is controlled by the substrate periphery section 
side which is the supply location of the mixture within a substrate side to incline horizontally as a nozzle moves to reverse at the 
core side within a substrate side. That is, impact level will become weak, if the include angle of the nozzle to a substrate side is 
vertical, and the collision level of the mixture which collides with a substrate will be strong and will give a tilt angle horizontally to 
reverse. By doing so, even if the relative velocity to the nozzle accompanying a revolution of a substrate differs by the core [ of 
a substrate ], and periphery section side, the collision level of the mixture which collides with per unit area within a substrate 
side is adjusted, and a washing degree is fixed over the whole surface of a substrate. 

[0020] Moreover, according to equipment invention according to claim 7, passing speed of a nozzle is made late, and a migration 
means is controlled by the substrate periphery section side which is the supply location of the mixture within a substrate side so 
that passing speed becomes quick, as a nozzle moves to reverse at the core side within a substrate side. That is, in a part with a 
quick relative velocity to a nozzle, passing speed of a nozzle is made late, and passing speed is made quick in a part with a slow 
relative velocity at reverse. By doing so, the amount of supply of the mixture per unit area within a substrate side is kept equal, 
and a washing degree is fixed over the whole surface of a substrate. 

[0021] Moreover, when a nozzle is located in the substrate periphery section side which is the supply location of the mixture 
within a substrate side according to equipment invention according to claim 8, rotational speed of a substrate is made late, and a 
revolution means is controlled so that rotational speed becomes quick, as a nozzle moves to reverse at the core side within a 
substrate side. That is, in a part with a quick relative velocity to a nozzle, rotational speed of a substrate is made late, and 
rotational speed is made quick in a part with a slow relative velocity at reverse. By doing so, the amount of supply of the mixture 
per unit area within a substrate side is kept equal, and a washing degree is fixed over the whole surface of a substrate. 
[0022] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained with reference to a drawing. Drawing 1 is the 
outline block diagram of the substrate washing station concerning an example, and drawing 2 is the top view. 
[0023] The disc-like spin chuck 1 by which six support pin 1a which it comes to form in the shape of a cylinder was set up 
rotates with an electric motor 5 through the revolving shaft 3 connected with the base. By this revolution actuation, the 
substrate W by which contact support was carried out rotates the periphery section in the level surface to support pin 1a at the 
circumference of a center of rotation P. In the perimeter of a spin chuck 1, the scattering prevention cup 9 for preventing that 
the mixture K breathed out from the nozzle 7 disperses is arranged. In case the non-washed substrate W is laid in a spin chuck 1 
or the substrate [ finishing / washing of the conveyance means which is not illustrated ] W is received from a spin chuck 1, this 
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scattering prevention cup 9 is constituted so that it may go up and down to a spin chuck 1, as the arrow head in drawing shows. 
In addition, an electric motor 5 is equivalent to the revolution means of this invention, and a spin chuck 1 and a revolving shaft 3 
are equivalent to a revolution support means, respectively. 

[0024] While the nozzle 7 is constituted so that Mixture K may be supplied to the front face of Substrate W from discharge 
opening 7a, the support arm 8 is attached in drum section 7b. Moreover, the part in which the support arm 8 of drum section 7b 
is attached is equipped with the actuator 10 which a nozzle 7 makes rockable in the range of the tilt angle theta to Substrate W 
as shown in drawing 3 . Moreover, the nozzle 7 has composition rocked so that it may go to the supply termination location F 
through a center of rotation P according to rise-and-fall / migration device 1 1 from the supply starting position S where the 
inside of the Wth page of a substrate is supplied to Mixture K the whole support arm 8. Furthermore, it connects with the support 
arm 8 at revolving-shaft 1 1b of rotary motor 11a. Rotary motor 1 1a is for making a nozzle 7 rock on Substrate W around a center 
of rotation Pb, and is fed back to the controller 20 which the rotation is detected by encoder 11c and mentions later. 
[0025] In addition, directly, encoder 11c has detected the supply location of the mixture K which moves in the inside of a 
substrate side by ** which detects the location of a nozzle. Moreover, the tilt angle theta is suitably set up according to washing 
conditions. In addition, an actuator 10 is equivalent to the migration means of this invention at an include-angle adjustable means 
for rotary motor 1 1a at each. 

[0026] ball screw 11f currently installed in guide 11e side by side while being inserted in set-up guide shaft 11 e free [ sliding] 
rise-and-fall base 1 1 d which carries rotary motor 11a and encoder 11c — screwing — now, it is. This ball screw 11f, interlocking 
connection is carried out at the rise-and-fall motor 1 1g revolving shaft, and that amount of rise and fall is fed back to the 
controller 20 which it is detected by encoder 11h as a rotation, and is mentioned later. That is, a nozzle 7 goes up and down and 
moves [ splash ] according to rise-and-fall / migration device 11. In addition, it is equivalent to the height adjustable means of 
the nozzle in this invention the above-mentioned ball screw 11f and rise-and-fall motor 11g. 

[0027] Moreover, the nozzle 7 constitutes 2 hydraulic nozzles by which free passage connection of piping 15a which introduces 
the compressed air into the drum section 7b, and the piping 15b which introduces a liquid was made. Piping 15a is equipped with 
electropneumatic regulator 17a which changes and adjusts the pressure and flow rate of the circulating air to the pressure and 
flow rate corresponding to the control signal into which it was inputted from the controller 20, pressure-sensor 18a which 
detects the pressure of air, and flow rate sensor 19a which detects a flow rate, respectively, in addition, the thing by which the 
gas used is limited to air — it is not — N2 etc. — if used for 2 hydraulic nozzles like, it will not be limited especially. 
[0028] Moreover, piping 15b is equipped with electropneumatic regulator 17b which changes and adjusts the pressure and flow 
rate of the circulating liquid to the pressure and flow rate corresponding to the control signal into which it was inputted from the 
controller 20, pressure-sensor 18b which detects the pressure of a liquid, and flow rate sensor 19b which detects a flow rate, 
respectively. In addition, the liquid used will not be especially limited, if it is the penetrant remover used for substrate washing of 
pure water, an acid, alkali, the ozone water that dissolved ozone in pure water. 

[0029] A control signal is inputted into each of the electropneumatic regulators 17a and 17b from the controller 20 equivalent to 
the control means of this invention, and the pressure and flow rate of air and a liquid which circulate Piping 15a and 15b 
according to this control signal are adjusted to it, respectively. On the other hand, the detection result serially detected from 
each of pressure sensors 18a and 18b and flow rate sensors 19a and 19b is fed back to a controller 20. In addition, the 
electropneumatic regulators 17a and 17b are equivalent to both the flow rate adjustable means of this invention, and a pressure 
adjustable means, respectively. 

[0030] An electric motor 5, rotary motor 1 1a, rise-and-fall motor 11g, Encoders 11c and 1 1 h and the actuator 10 of a nozzle, the 
electropneumatic regulators 17a and 17b, pressure sensors 18a and 18b, and each of flow rate sensors 19a and 19b are 
connected to the controller 20 equipped with the characteristic configuration of this example. And the washing conditions 
according to each substrate W are beforehand stored in the KONON troller 20 as a washing processing program (called a recipe), 
and said each part is controlled according to the washing program of each substrate W of every. 

[0031] In addition, the directions section 30 used in order to choose a desired thing further out of creation and modification of a 
washing program, and two or more washing programs is connected to the KONON troller 20. Control and an operation of each 
part are concretely explained using the example of washing of a substrate below. 

[0032] (a) When carrying out adjustable control of the flow rate of air, first, drop the scattering prevention cup 9 to a spin chuck 
1, and lay Substrate W in a spin chuck 1. And while raising the scattering prevention cup 9, a nozzle 7 is moved to the supply 
starting position S of Substrate W. 

[0033] Next, supply initiation of the mixture K is carried out from a nozzle 7 at Substrate W. rotating Substrate W with constant 
speed. Since the supply starting position S is on the periphery of Substrate W at this time as shown in drawing 2 , the relative 
velocity to the nozzle 7 accompanying a revolution of Substrate W becomes quicker than a center of rotation P. Therefore, based 
on the location of the nozzle 7 detected from encoder 11c, closing motion of the regulator valve with which electropneumatic 
regulator 17a was equipped is adjusted, to increase more than the event of a center of rotation P, a control signal is sent to 
electropneumatic regulator 17a, and the flow rate of air is controlled by the controller 20. 

[0034] And a nozzle 7 moves at a fixed rate to the supply termination location F of Mixture K through a center of rotation P. At 
this time, according to the location of the nozzle 7 detected from encoder 1 1c, as shown in drawing 4 , adjustable [ of the flow 
rate of the air supplied to a nozzle 7 ] is carried out. That is, the flow rate of air decreases as the location of a nozzle 7 goes to 
a center of rotation P from the supply starting position S, and the flow rate of air is increased as it tends toward reverse from a 
center of rotation P in the supply termination location F. That is, the controller 20 is controlling electropneumatic regulator 17a 
so that the amount of supply of the mixture K per unit area of Substrate W becomes fixed regardless of the relative velocity to a 
nozzle 7. 

[0035] If a nozzle 7 arrives at the supply termination location F, the control signal from a controller 20 will be sent to the 
electropneumatic regulators 17a and 17b, and supply of Mixture K will stop. And a nozzle 7 is moved to a position in readiness 13. 
And it disperses, Substrate W shakes off the mixture K which was made to carry out the high-speed revolution of the substrate 
W, and has adhered to the substrate side, desiccation processing is performed, and a series of actuation is completed. 
[0036] When the artificer experimented based on the above configuration, the result as shown in drawing 5 was obtained. That is, 
the particle elimination factor when using equipment conventionally to which the flow rate and pressure of a revolution of 
Substrate W and a gas were set uniformly is falling about 20% in the periphery section to the core of a substrate. On the other 
hand, in this example equipment, controlling fluctuation of an elimination factor to about 5% was checked. That is, washing which 
maintained the particle elimination factor almost high to homogeneity over the whole surface of a substrate can be performed 
only by adjusting the flow rate of air. 
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[0037] In addition, the flow rate of both a liquid or a gas, and a liquid is reduced as it goes to a center of rotation P from the 
supply starting position S, and you may make it increase in this example, although it is carrying out adjustable [ of the flow rate 
of air ] according to the supply location of the mixture K within a substrate side as it tends toward reverse from a center of 
rotation P in the supply termination location F. 

[0038] (b) Since it has the same configuration and the effectiveness as the above (a) when carrying out adjustable control of the 
pressure of air, in order to avoid duplication of explanation, explain only a different point. Suppose that it is the same as that of 
the following. A controller 20 detects the location of a nozzle 7 to move serially by encoder 1 1c, and adjusts the pressure of 
delivery air for the control signal according to each location to electropneumatic regulator 17a. At this time, the pressure of the 
gas serially detected by pressure-sensor 18a is fed back to a controller 20, respectively. And the controller 20 is controlling 
electropneumatic regulator 17a to carry out adjustable [ of the pressure of air ] as follows. 

[0039] Namely, a nozzle 7 moves from the supply starting position S of Mixture K at a fixed rate to the supply termination 
location F of Mixture K through a center of rotation P. At this time, according to the location detected from encoder 1 1c, as 
shown in drawing 6 , adjustable [ of the pressure of the air supplied to a nozzle 7 ] is carried out. That is, the pressure of air is 
made low as the location of a nozzle 7 goes to a center of rotation P from the supply starting position S, and the pressure of air 
is made high as it tends toward reverse from a center of rotation P in the supply termination location F. Therefore, the collision 
level of the mixture K which collides with a substrate in the periphery section side of the substrate W with a quick relative 
velocity to a nozzle 7 is strong, and since collision level becomes weak in a center-of-rotation P side, regardless of relative 
velocity, a washing degree is fixed over the whole surface of a substrate. 

[0040] In addition, although it is carrying out adjustable [ of the gaseous pressure ] according to the supply location of the 
mixture K within a substrate side, the pressure of both a liquid or a gas, and a liquid is made low as it goes to a center of rotation 
P from the supply starting position S, and it may be made to make it high in this example as it tends toward reverse from a 
center of rotation P in the supply termination location F. 

[0041] (c) When carrying out adjustable control of the height of a nozzle, a controller 20 detects the location of a nozzle 7 to 
move serially by encoder 11c, and is controlling rise-and-fall / migration device 11 according to each location. That is, by 
carrying out adjustable [ of the height from the front face of Substrate W to a nozzle 7 ], the rate of the mixture K breathed out 
from the nozzle 7 is adjusted, and the strength of the collision level of the mixture K supplied in the Wth page of a substrate is 
controlled. 

[0042] Namely, a nozzle 7 moves from the supply starting position S at a fixed rate to the supply termination location F through a 
center of rotation P. At this time, according to the location detected from encoder 11c, as shown in drawing 7 , adjustable [ of 
the height of a nozzle 7 ] is carried out. That is, the height of a nozzle 7 is made to become high as the location which a nozzle 7 
moves goes to a center of rotation P from the supply starting position S, and it is controlled to become low as it tends toward 
reverse from a center of rotation P in the supply termination location F. 

[0043] Therefore, since collision level becomes weak as the collision level of Mixture K is strong in the periphery side of 
Substrate W and it goes to a center-of-rotation P side, regardless of the relative velocity to a nozzle 7, a washing degree is fixed 
over the whole surface of Substrate W. 

[0044] (d) When controlling to carry out adjustable [ of the include angle of a nozzle ], a controller 20 detects the location of a 
nozzle 7 to move serially by encoder 11c, and is controlling the actuator 10 according to each location. That is, the strength of 
the collision level of the mixture K supplied in the Wth page of a substrate is controlled by carrying out adjustable [ of the include 
angle of a nozzle 7 ] to the Wth page of a substrate. 

[0045] Namely, a nozzle 7 moves from the supply starting position S at a fixed rate to the supply termination location F through a 
center of rotation P. At this time, according to the location detected from encoder 11c, as shown in drawing 8 , adjustable [ of 
the include angle of a nozzle 7 ] is carried out. That is, when the location of a nozzle 7 is the supply starting position S, it is set 
up so that the collision level of the mixture K to a substrate side may become the strongest, and discharge opening 7a of a 
nozzle 7 may be turned to vertical down (90 degrees) to the front face of Substrate W. And he gives the tilt angle theta to a 
nozzle 7, and is trying for the collision level of Mixture K to become weak as a nozzle 7 goes to a center of rotation P. 
Conversely, the tilt angle theta of a nozzle 7 is made to become a perpendicular (90 degrees), and collision level of Mixture K is 
strengthened as it goes to the supply termination location F from a center of rotation P. 

[0046] Therefore, since collision level becomes weak as the collision level of Mixture K is strong in the periphery side of 
Substrate W and it goes to a center-of-rotation P side, regardless of the relative velocity of a nozzle 7, a washing degree is fixed 
over the whole surface of Substrate W. 

[0047] (e) When controlling the passing speed of a nozzle, a controller 20 detects serially the location of the nozzle 7 which 
moves in the inside of a substrate side by encoder 11c, and is controlling the passing speed of a nozzle 7 according to each 
location. 

[0048] That is, a nozzle 7 makes passing speed quick as are shown in drawing 9 and it goes to a center of rotation P from the 
supply starting position S, and it makes passing speed late as it tends toward reverse from a center of rotation P in the supply 
termination location F. By doing so, the amount of supply of the mixture K per unit area in the substrate side by the side of the 
center of rotation P where relative velocity is slow is kept equal a substrate periphery section side with a quick relative velocity 
to a nozzle 7. Therefore, the washing nonuniformity by relative velocity is controlled by the location in the Wth page of a 
substrate, and a washing degree is fixed over the whole surface of Substrate W. 

[0049] (f) When controlling the rotational speed of a substrate, a controller 20 detects serially the location of the nozzle 7 which 
moves in the inside of a substrate side by encoder 1 1c, and is controlling the rotational speed of an electric motor 5 according to 
each location. 

[0050] That is, an electric motor 5 makes rotational speed late as are shown in drawing 10 and a nozzle 7 goes to a center of 
rotation P from the supply starting position S, and it makes rotational speed quick as it tends toward reverse from a center of 
rotation P in the supply termination location F. By doing so, the amount of supply of the mixture K per unit area in the substrate 
side by the side of the center of rotation P where relative velocity is slow is kept equal a substrate periphery section side with a 
quick relative velocity to a nozzle 7. Therefore, the washing nonuniformity by relative velocity is controlled by the location within 
a substrate side, and a washing degree is fixed over the whole surface of Substrate W. 

[0051] As mentioned above, according to the supply location of the mixture K of a revolving substrate, the amount of supply of 
Mixture K and the collision level of the mixture K which collides with a substrate are adjusted by controlling each factor resulting 
from the cleaning effect of a substrate by this example by the controller 20. Consequently, regardless of the relative velocity to 
the nozzle 7 accompanying a revolution of the substrate at the time of substrate washing, washing which maintained the high 
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particle elimination factor over the whole surface of Substrate W can be performed. 

[0052] Deformation implementation of this invention can be carried out as follows, without being restricted to the gestalt of the 
above-mentioned example. 

(1) In the above-mentioned example, although it was made to move using one nozzle from the supply starting position S of 
mixture to the supply termination location F. two or more nozzles may be used. That is, it has two nozzles 7A and 7B, the range 
of the substrate side which supplies Mixture K to every each nozzle 7A and 7B is specified, and you may make it control each 
device section etc. within the limits of it like the above-mentioned example to be shown in drawing 11 . 

[0053] (2) Although the nozzle is moved once in the one direction for the between to the supply termination location F through 
the supply starting position S of a substrate side to the center of rotation P, both-way migration is carried out and you may 
make it supply mixture to a substrate over multiple times in the above-mentioned example. 

[0054] (3) Although the factor resulting from the cleaning effect of a substrate is controlled by the simple substance and 
substrate washing is performed in the above-mentioned example, two or more factors may be controlled and a substrate may be 
washed. 



[Effect of the Invention] According to invention according to claim 1 , a washing degree can be made regularity by carrying out 
adjustable [ of any one ] according to the location of the factor concerning a washing degree which the mixture within a 
substrate side supplies at least so that clearly from the above explanation. Therefore, it can wash to homogeneity over the whole 
surface of a substrate. 

[0056] Moreover, according to invention according to claim 2, an adjustable means is controlled by the control means to carry 

out adjustable [ of any one ] according to the location of the factor concerning a washing degree which supplies the mixture 

within a substrate side at least. By doing so, it can wash to homogeneity over the whole surface of a substrate. 

[0057] Moreover, according to invention according to claim 7 for any one. the rotational speed of a substrate is controlled 

[ according to invention according to claim 3 ] according to the location of the flow rate of the gas which composes the mixture 

breathed out from a nozzle, or a liquid which supplies the mixture within a substrate side according to invention according to 

claim 8 for the passing speed of a nozzle, respectively at least. That is, the amount of supply of mixture is adjusted according to 

the location which the mixture within a substrate side supplies, and the amount of supply of the mixture per unit area within a 

substrate side can be made regularity. That is, it can wash to homogeneity over the whole surface of a substrate. 

[0058] Moreover, according to invention according to claim 4, each is controlled according to the location to which the mixture of 

a substrate side supplies the include angle of a nozzle [ as opposed to / according to / according to / at least / invention 

according to claim 5 for any one / invention according to claim 6 for the height from a substrate side to a nozzle / a substrate 

side ] of the pressure of the gas which composes the mixture breathed out from a nozzle, or a liquid. That is, the collision level of 

the mixture which collides with a substrate according to the supply location of the mixture within a substrate side is adjusted, 

and it can wash to homogeneity over the whole surface of a substrate. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the substrate washing station concerning an example. 

[Drawing 2] It is the top view of a substrate washing station. 

[Drawing 3] It is the outline block diagram of the actuator of a nozzle. 

[Drawing 4] It is drawing having shown flow rate change of the gas supplied to a nozzle. 

[Drawing 5] It is drawing having shown the particle elimination factor by **** equipment and conventional equipment. 
[Drawing 6] It is drawing having shown the pressure variation of the gas supplied to a nozzle. 

[Drawing 7] It is drawing having shown change of the height of the nozzle which moves in the inside of a substrate side. 
[Drawing 8] It is drawing having shown change of the include angle of the nozzle which moves in the inside of a substrate side. 
[Drawing 9] It is drawing having shown change of the passing speed of the nozzle which moves in the inside of a substrate side. 
[Drawing 10] It is drawing having shown the rotational frequency of the rotary motor which changes according to migration of the 
nozzle which moves in the inside of a substrate side. 

[Drawing 1 1] It is the top view of a substrate washing station in which two nozzles of a deformation example were prepared. 
[Description of Notations] 
W — Wafer 
K — Mixture 

S — Supply starting position 

P — Substrate center of rotation 

F — Supply termination location 

I — Spin Chuck 

3 — Revolving Shaft 
5 — Electric Motor 

7 — Nozzle 

8 — Support Arm 

9 — Scattering Prevention Cup 

10 — Actuator (Nozzle) 

II — Rise-and-Fall / Migration Device 
11c, 1 1 h — Encoder 

1 7a — Electropneumatic regulator (for air) 

17b — Electropneumatic regulator (for liquids) 

18a — Pressure sensor (for air) 

18b — Pressure sensor (for liquids) 

19a — Flow rate sensor (for air) 

19b — Flow rate sensor (for liquids) 

20 — Controller 



[Translation done.] 
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